Objectives: This study aims to investigate the frequency and most common symptoms of fibromyalgia syndrome (FS) among pregnant females and determine the impacts of FS on physical functioning and psychological status. Patients and methods: A total of 360 pregnant females (mean age 26.5 years, range 19 to 42 years) were included. The subjects were divided into two groups in terms of having (FS group; n=136; mean age 27 years; range 19 to 41 years) or not having FS (control group; n=224; mean age 26.5 years; range 20 to 42 years). The impact of FS on physical functions was evaluated using Fibromyalgia Impact Questionnaire. Psychological statuses of the subjects were evaluated using State-Trait Anxiety Inventory, Wijma Delivery Expectancy/Experience Questionnaire, and Beck Depression Inventory. Results: Low back pain was the most common complaint while fatigue was the most common symptom in FS group. FS group had higher levels of pain and physical disability (p<0.001) and also higher values of anxiety, fear of childbirth, and depression (p<0.001, for all values) compared to control group. Symptom severity and physical function scores were significantly correlated with increased levels of pain, depression, anxiety, and fear of childbirth (p<0.001, for all values). Conclusion: Fibromyalgia syndrome is common among pregnant females. The existence of FS in pregnancy is a severe factor contributing to maternal stress, anxiety, and depression. Therapeutic measures for fibromyalgia syndrome should be well-established to support healthy pregnancy and good child health outcome.
During pregnancy, more problems may arise particularly in the third trimester, one of them being chronic pain. Most females experience some kind of pain during pregnancy, either as a result of pre-existing conditions such as low back pain (LBP), headache or rheumatic diseases, or as a direct consequence of pregnancy such as weight gain, postural changes, pelvic floor dysfunction, or hormonal factors. 1 Pregnancy-related LBP is reported as a common complaint among pregnant females with an incidence of 25 to 90%. 2 Fibromyalgia syndrome (FS) is a common disease characterized by widespread musculoskeletal pain in certain anatomic locations. 3 FS is much more common in females than in males with a proportion of 9:1. Compared to males, females experience significantly more fatigue, morning fatigue, pain all over body, and irritable bowel syndrome with higher number of symptoms. Females have significantly more tender points. 4 FS is seen mainly in females of reproductive age. However, the relationship between FS and pregnancy has not been wellestablished. One recent study has described a high prevalence of symptoms characteristic of the FS among healthy pregnant females. 5 In another study based on retrospective interviews, most FS patients described a worsening of FS symptoms during pregnancy.
There are many unexplored issues related to the presence of FS in pregnancy such as prevalence of FS, most common symptoms, the impact of FS on physical functioning, psychological status, and treatment of a fibromyalgic pregnant. So, in this study, we aimed to investigate the frequency and most common symptoms of FS among pregnant females and determine the impacts of FS on physical functioning and psychological status.
PATIENTS AND METHODS
A total of 438 pregnant females (mean age 27 years, range 19 to 43 years) in the third trimester of their pregnancy were screened for this study between March 2015 and September 2015 at Ankara University Hospital. Individuals with active inflammatory/infectious disease (e.g., rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, acute bacterial, fungal or viral infections), active psychiatric disease, and history of previous traumatic injury within 10 days, fracture and/or dislocation, as well as high-risk pregnancies (potential complications that could affect the mother and/or the baby including advanced maternal age, using illegal drugs, underlying chronic conditions such as diabetes, high blood pressure and epilepsy, and pregnancy complications such as problems with the uterus, cervix or placenta) were excluded. Thirty-eight patients refused to participate in the study while 40 met the exclusion criteria and were excluded. Finally, a total of 360 pregnant females (mean age 26.5 years, range 19 to 42 years) were included. This study was approved by the Ankara University, Faculty of Medicine Ethics Committee and all the participants provided written informed consents prior to the study. The study was conducted in accordance with the principles of the Declaration of Helsinki.
The subjects were divided into two groups in terms of having (FS group; n=136; mean age 27 years; range 19 to 41 years) or not having FS (control group; n=224; mean age 26.5 years; range 20 to 42 years). The presence of fibromyalgia was investigated via 2010 American College of Rheumatology classification criteria. 12 Demographic characteristics of all subjects including age, weight, height, smoking habits, and number of pregnancy were noted. Widespread Pain Index (WPI) and symptom severity (SS) scale scores were recorded. 7 Most common pain locations and most common symptoms of FS were also noted.
Pain severity was assessed using visual analog scale (VAS). For this assessment, subjects were informed about the meaning of the numbers placed over a 10 cm long line. "No pain" was defined as "0" and "most severe pain" was defined as "10". Satisfaction with marriage was also evaluated using a 0-10 VAS. "No satisfaction" was defined as "0" while "being most satisfied" was defined as "10".
The impact of FS on physical functions was evaluated using the Turkish version of Fibromyalgia Impact Questionnaire (FIQ). 8 The FIQ is an assessment instrument developed to measure the status, progress, and outcomes of FS patients. 9 The FIQ is composed of 10 items. The first item contains 11 questions related to physical functioning; each question is rated on a 4-point Likert-type scale. The 11 questions are scored and summed to yield one physical impairment score (PIS). An average raw score between 0 and 3 is obtained.
10 Items 2 and 3 ask the patients to mark the number of days they felt well and the number of days they were unable to work (including housework) because of fibromyalgia symptoms. Items 4 through 10 are horizontal linear scales marked in increments of 10 on which the patients rate work difficulty, pain, fatigue, morning tiredness, stiffness, anxiety, and depression. The FIQ is scored in such a way that a higher score indicates greater impact of the syndrome on the person. Each of the 10 items has a maximum possible score of 10. Thus the maximum possible score is 100. An average FS patient scores about 50, while severely afflicted patients usually score 70 or higher.
Anxiety of subjects was evaluated using the Turkish edition of State-Trait Anxiety Inventory (STAI). 11 The STAI is a psychological inventory based on a 4-point Likert-type scale, consisting of 40 questions answered on a self-report basis. 12 The STAI measures two types of anxiety. The first 20 questions comprise the state anxiety inventory, which includes 10 items that describe negative mood and 10 items that describe positive mood. The remaining 20 questions constitute the trait anxiety inventory, which is used to evaluate the frequent emotional experience of individuals. The positive mood items are reversely scored, and the total scores of state and trait anxiety inventories are calculated separately. The highest and lowest scores that can be achieved for this scale are 80 and 20, respectively. Higher scores are positively correlated with higher levels of anxiety.
Fear of childbirth both during pregnancy and after delivery was measured by the Turkish version of the Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ). 13 The W-DEQ is a selfreport instrument designed to measure the fear of childbirth in terms of the woman's cognitive appraisal of childbirth.
14 The W-DEQ was developed to measure the construct of fear of childbirth both during pregnancy (version A) and after delivery (version B). Each scale of the W-DEQ is a 33-item self-assessment rating scale, and each item ranges from "not at all" (score 0) to "extremely" (score 5). The sum score may thus range from 0 to 165, and fear of childbirth was defined as W-DEQ sum score of ≥85.
Participants in both groups also completed the Beck Depression Inventory (BDI) 15 which is a 21-item questionnaire frequently used to measure depression in patients with chronic pain. For the general population, a score of 21 
Statistical analysis
Power analyses were performed by G*Power version 3.1.8. The power of this study was calculated for one of the primer outcomes of the study which named the VAS score. Ninety-seven patients for each group [FS(+) and FS(-)] achieve 80% power to detect a difference of "1.0" unit between two group means with estimated group standard deviations of "2.0" with a significance level (alpha) of 0.05 using two sided two sample t-test.
All other statistical computations, comparisons, and analyses were performed using SPSS version 15.0 for Windows, (SPSS Inc., Chicago, IL, USA). Descriptive statistics were presented as percentage or median (minimum-maximum). Differences between groups for categorical variables were analyzed by Chi-square test or Fisher's exact test, when appropriate. Degree of association between continuous variables was calculated by Spearman correlation. Stepwise linear regression 
RESULTS
Univariate analysis of the differences between the FS and control groups showed no statistically significant differences between the groups in terms of mean age, body mass index, gestational age, satisfaction with marriage, smoking or alcohol abuse, and number of healthy births or abortus (p>0.05) ( Table 1) .
The most painful sites in both groups according to WPI and WPI scores of the groups are shown in Table 2 . A statistically significant difference was found between the groups with respect to WPI score (p<0.001), the mean WPI score being higher in FS group. Lower back, upper leg, lower leg, and abdomen were the most affected sites in FS group while abdomen, lower back, and hips were the most affected sites in control group. Compared to the FS group; jaw, shoulder girdle, upper and lower arm, and neck were the less affected sites in control group. Compared to the control group, rates of painful areas were statistically significantly higher in the FS group (p<0.001, p<0.01, respectively).
Symptom severity scores of the groups are shown in Table 2 . Compared to control group; mean SS, fatigue, waking unrefreshed, and cognitive symptoms values were statistically significantly higher in FS group (p<0.001 for all parameters).
Number of subjects with symptoms of FS in groups are shown in Figure 1 . Fatigue/ tiredness, muscle weakness, headache, chest pain, pain/cramps in the abdomen, dizziness, depression, constipation, nausea, frequent urination, muscle pain were the most common somatic symptoms. Compared to control group, all of these symptoms were significantly higher in FS group (p<0.001 for all parameters) (Figure 1 ).
Univariate analysis of the differences between the FS and control groups with respect to mean values of pain-VAS, physical affects (FIQ, PIS), and anxiety and depression levels are shown in Table 3 . When the difference between FS and control groups in terms of these queries was studied as a single variable, it was shown statistically that pain scores increased and physical scores were negatively affected in the presence of FS. FS group had higher values of pain (p<0.001) and higher levels of physical impairment according to PIS and FIQ (p<0.001 and p<0.001, respectively). Psychological scores were also negatively affected statistically in the presence of FS. FS group had higher values of state and trait anxiety evaluated with STAI (p<0.001 and p<0.001, respectively) and had higher degree of fear of childbirth both during pregnancy and after delivery evaluated with W-DEQ version A and B (p<0.001 and p<0.001, respectively). FS group also had higher values of depression evaluated with BDI (p<0.001).
The correlation analysis between SS and PIS with other demographic and clinical parameters are shown in Table 4 . Both the SS and physical impairment scores were significantly correlated with increased pain, depression, anxiety, fear of childbirth, fatigue, increased scores of waking unrefreshed, cognitive symptoms and increased rate of LBP (p<0.001 for all values). Physical impairment score was also significantly correlated with older age and advanced gestational age (p<0.001).
Stepwise linear regression analysis was conducted to identify factors contributing to SS and physical impairment. Models from regression analysis for SS and physical impairment are shown in Table 5 . Regression analysis showed that increased pain severity (R 2 =0.31), increased STAI state anxiety scores (R 2 =0.09), increased STAI trait anxiety scores (R 2 =0.03), and increased level of depression level (R 2 =0.02) were associated with higher scores of SS. A total of 45% variance was explained with these variables in SS (Table 6 ). Regression analysis showed that increased pain severity (R 2 =0.27), increased STAI trait anxiety scores (R 2 =0.03), increased BDI (R 2 =0.02) and increased level of depression level (R 2 =0.03) were associated with higher scores of physical impairment (Table 5) . A total of 35% variance was explained with these variables in physical impairment (Table 6 ).
DISCUSSION
In this study, we aimed to investigate the frequency and most common symptoms of fibromyalgia Fibromyalgia syndrome is a chronic pain disorder frequently affecting females of fertile age. 6 The true incidence and prevalence of fibromyalgia are unknown. There is an overall 6 to 15% prevalence rate in the United States with a five times greater incidence among females than males. In rheumatology clinics, the rate of new diagnosis is approximately 10 to 20%, whereas in non-specialized settings, the rate is 2.1 to 5.7%. 16, 17 Prevalence of FS is reported as 3.6% in Turkish females aged between 20 and 64. 18 Although FS frequently affects females of fertile age, the prevalence of fibromyalgia among pregnant females has not been clearly defined. In a study by Saa'd et al., 5 out of 100 pregnant females recruited, 27 fulfilled FS criteria, compared to 136 subjects (37.7%) out of 360 pregnant females in our study. The high rate of FS in our study may be due to the high number of participants. To our knowledge, no other prevalence studies have been reported in the literature. So, further studies are required to investigate the true prevalence of FS in pregnancy.
Similar to Saa'd et al.'s study results, 5 in this study, the frequency of FS in pregnant females was higher. This result may be related to several mechanisms. Pregnancy related hormonal alterations might be one of these mechanisms. The fluctuations in ovarian hormones may be more related to changes in pain, painful symptoms, or pain sensitivity. Hormonal changes cause a laxity or loosening of ligaments and joints throughout the body. 19 However, the association between the hormonal alterations in pregnancy and FS has not been investigated enough. In a study by Ostensen et al., 6 it was reported that hormonal changes connected with abortion, use of hormonal contraceptives, and breast feeding did not modulate SS in the majority of patients with FS. According to Unruh, 20 the interactions of female gonadal hormones with the many pathways involved in pain transmission are complex and occur at multiple levels, including primary afferents and neuromodulator systems. Because of the range and multiplicity of these effects, potential mechanisms underlying ovarian hormonal influence on pain perception or neural activity have been difficult to elucidate. Neuroendocrine changes may be another mechanism. Although the etiology of FS remains unclear, characteristic alterations in the pattern of sleep and changes in neuroendocrine transmitters such as serotonin, substance P, growth hormone, and cortisol suggest that regulation of the autonomic and neuro-endocrine system appears to be the basis of the syndrome. 17 Human placenta is an endocrine organ, since it produces and releases a number of signaling substances including cytokines, neuropeptides, neurosteroids, and amines. 21 So, placental neurohormones may be responsible for the high rate of FS in pregnancy. Psychiatric aspects may be another mechanism. Numerous studies report on comorbidity of FS and psychiatric disorders. Hypotheses about the link between depression and chronic pain include the notion that one causes the other or that shared pathogenetic mechanisms cause susceptible individuals to develop both conditions. 22 High rates of anxiety, depression, and fear of childbirth in our patients with FS supported this possibility. Another mechanism may be central sensitization. One of the properties of this mechanism is the changes in sensory stimulation, presenting with low threshold values for pain, pressure, and temperature. 23 Pregnancy related alterations in sensory perception thresholds and pain thresholds were reported in several studies. A significant reduction was demonstrated in sensory perception threshold and pain threshold between the prepartum and postpartum states. 24, 25 On the contrary, some other authors reported no modifications in pain threshold during delivery. 26, 27 In these studies, tests were performed before and immediately after delivery. So, their results reflect only the parturition period and not the entire pregnancy period. We thought that neuroendocrine factors could change the pain threshold of pregnant females and make them prone to central sensitization. Therefore, females suffering from central sensitization may be more prone to developing FS. Reduced serotonin levels may be responsible for this situation. Further studies are needed investigating pain threshold during entire pregnancy period and the effects of neurohormones such as serotonin. Moreover, other several mechanisms, such as dysfunction of the central and autonomic nervous systems, immune system, and external stressors may be responsible for the high rate of FS in pregnancy.
Compared with pregnant females without FS; lower back, upper leg, lower leg, and abdomen were the most affected sites in our pregnant subjects with FS. These complaints are also complaints that may occur during pregnancy. LBP is a common complaint amongst females during pregnancy, having a great impact on their quality of life. Pregnancy-related pelvic girdle pain and pregnancy-related low back pain are two different patterns of LBP during pregnancy, although, a small group of females suffer from combined pain. Pelvic girdle pain and pregnancyrelated LBP are reported as common complaints among pregnant females. Both conditions are very common, with around 45% of all pregnant females suffering from pelvic girdle pain and/or pregnancy-related LBP. This pain can have an adverse impact on the quality of life for females who are affected. 28 LBP during pregnancy may be the result of mechanical, hormonal, and other factors, associated with the changes of the body. The literature clearly indicates that LBP may be disabling, limiting daily activities and impacting productivity and thus should not be ignored or left untreated. 29 Consistent with the literature, lower back was the most affected region in both groups of our study population. However, compared to pregnant females without FS, the rate of LBP was significantly higher in pregnant females with FS (39.2% and 57.3%, respectively) as well as other painful areas. We also found a significant correlation between PIS and increased rate of low back pain. We thought that the existence of LBP might have serious negative effects on physical functioning in pregnant females with FS. Additionally, we observed that abdomen was one of the most affected part of the body in both groups. Numerous medical, surgical, psychiatric, gynecologic, and obstetric disorders can cause abdominal pain during pregnancy, some of which may be serious. 30 Compared to pregnant females without FS, the rate of abdominal pain was significantly higher in pregnant females with FS. Pain/cramps in the abdomen was one of the most common somatic symptoms in this group as well. We suggested that abdominal pain could be a part of the symptoms group of FS in pregnant females if other causes could be ruled out. We also observed that, compared with the pregnant females with FS; jaw, shoulder girdle, upper and lower arm, and neck were the less affected sites in pregnant females without FS. These results suggested to us that pain in these regions most likely occurred due to fibromyalgia.
Being pregnant is accompanied by several physiological and biomechanical changes and with possible subsequent pregnancy complaints. The changes may also affect psychological health, including quality of life and well-being. 31 Dørheim et al. 32 reported that pelvic girdle pain and fatigue/sleep problems were the main reasons given for sick leave. In our study, fatigue was the most prominent symptom in SS score of pregnant females with FS. It was also the most common somatic symptom. We found that fatigue is correlated with higher levels of SS and physical disability. Regression analysis showed that fatigue is one of the most common symptoms affecting physical functions in pregnant females with FS. So, we concluded that treating fatigue is essential in pregnant females for improving their quality of life.
Somatic symptoms are common in fibromyalgia. The most common somatic symptoms of FS in our FS group were fatigue/tiredness, muscle weakness, headache, chest pain, pain/cramps in the abdomen, dizziness, depression, constipation, nausea, frequent urination, and muscle pain. When we searched the literature on somatic symptoms of fibromyalgia in pregnancy, we could not find any other study on this subject. But, interestingly, we observed that majority of these symptoms were also among the most common complaints of pregnancy. Fatigue, problems with urination, constipation, heartburn, nosebleeds, swelling in legs, varicose veins, hemorrhoids, and breathing problems are reported as the most frequent symptoms of pregnancy. 33 Zib et al. 34 reported that the third trimester is associated with the greatest number of symptoms. They reported a total of 38 symptoms occurring with a significantly different frequency in the third trimester. Most frequently reported symptoms were fatigue, pelvic pressure, insomnia, and lower backache in their pregnant subjects group. Furthermore, Geisser et al. 35 investigated a potential pathologic mechanism of high frequency of somatic symptoms in their study. They created a composite measure of sensory sensitivity and compared this with measures of somatic symptoms, comorbid psychological disturbances, and selfreported physical functioning in 38 patients with FS and/or chronic fatigue syndrome. They concluded that sensory amplification may be an underlying pathophysiologic mechanism that is relatively independent of depression and depressive symptoms. As we stated before, a significant reduction was demonstrated in sensory perception threshold and pain threshold between the prepartum and postpartum states. 24, 25 So, altered sensory perception thresholds may be the reason for high prevalence of somatic symptoms. Moreover, considering the high rate of FS in pregnant subjects, it may be argued that the majority of the complaints of pregnancy may be the somatic symptoms of coexisting FS in these patients.
Pregnancy may be a vulnerable time period for females' psychosocial condition, with negative mood symptoms/depression frequently reported. Dunkel Schetter and Tanner 36 reported that anxiety, depression, and stress in pregnancy are risk factors for adverse outcomes for mothers and children. Anxiety in pregnancy is associated with shorter gestation and has adverse implications for fetal neurodevelopment and child outcomes. Depressive symptoms in mothers during pregnancy are associated with lower birth weight infants with consequences for infant development. It was also reported in several studies that FS was related to increased anxiety and depression levels. 37, 38 It can be expected that anxiety and depression will be more frequent in coexistence of FS and pregnancy. Supporting this idea, we found that depression and anxiety were more frequent in pregnant females with FS as compared to pregnant females without FS. SS and physical function scores were found to be significantly correlated with increased depression and anxiety levels. The presence of anxiety and depression increased the SS and physical impairment of the patients. Storksen et al. 39 reported that the presence of anxiety and depression increased the prevalence of fear of childbirth. We thought that increased anxiety and depression could lead to increased fear of childbirth in pregnant females with FS in our study population. So, psychiatric support is essential for pregnant females with FS to spend a healthy pregnancy and achieve good child health outcome.
Fibromyalgia syndrome is a disabling condition that may be difficult to assess and diagnose owing to its wide range of symptoms and common comorbidities. There is a statistically significant correlation between self-reported and objective measurements of disability for fibromyalgia patients. 40 To our knowledge, this is the first study evaluating the effects of coexisting fibromyalgia on physical functions of pregnant females. In our study, we found that pregnant females with FS had higher levels of physical impairment. These results led us to conclude that the existence of fibromyalgia in pregnant females resulted in poor physical condition. Poor functional outcome can be expected in these patients, but follow-up studies are needed to establish this decision.
According to several studies, during pregnancy, maternal mental and physical wellbeing are transferred to the fetus resulting in epigenetic changes implicating consequences for a lifetime. [41] [42] [43] Monk et al. 41 reported that prenatal exposure to maternal stress, anxiety, and depression can have lasting effects on infant development with risk of psychopathology. The in utero environment is regulated by placental function and there is emerging evidence that the placenta is highly susceptible to maternal distress and a target of epigenetic dysregulation. So, with respect to the child's future development, factors leading to severe maternal stress and distress should be handled carefully. We observed that FS is common among pregnant subjects and the existence of FS in pregnancy is a severe factor for maternal stress, anxiety, and depression. We think that investigating the presence of fibromyalgia is essential for healthy pregnancy and good child health outcome.
The only limitation of this study is the lack of a follow-up period. The questions "what is the functional outcome of the FS patients who are pregnant" and "what is the child health outcome in pregnant subjects with fibromyalgia" may be better answered by follow-up studies including the delivery and post-partum period.
In conclusion, we demonstrated that fibromyalgia is quite common among pregnant females. Furthermore, we observed that, in the presence of fibromyalgia, physical and psychological parameters were negatively affected. The existence of widespread pain, severe complaints of pregnancy, increased levels of physical dysfunction, and poor psychological condition may be possible signs of FS in pregnancy. Therefore, therapeutic measures for FS should be well-established to support healthy pregnancy and good child health outcome.
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